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Abstract: The present study was planed to describe some fisheries biology of Tilapia zillii (Gervais 1848) and
Solea vulgaris (Quensel, 1806) in Lake Qarun, Egypt. Fishing gears, species composition, length-weight
relationship, condition factor and age determination for both two species were done. The main fishing gears
in Lake Qarun were locally named as Ghazl Moussa. The regression coefficient "b" exhibit allometric growth,
since the value of exponent "b" was found to be 2.69 and 2.29 for T. zillii and S. vulgaris, respectively. The
mean values of condition factor (K± SD) revealed that, condition of T. zillii was better than S. vulgaris and the
highest condition of the two species was recorded in summer season. Disappearances of older age groups in
the present study were detected, where, only ages from year 0 to III and from 0 to II, for the previous species,
respectively, being included in the analysis. It was concluded that, a decline in the value of condition factor
(K) and disappearances of older age groups of both two studied species reflect the drastic condition of Lake
Qarun which had a profound effect on its fauna and flora. 
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INTRODUCTION impact on the current ecosystem and assure stable

Egypt has more than 2,450 Km of coastline, as well as fisheries biology of Lakes fish [4-8].
8,700 Km  of inland water which consists of the River Nile  Owing to  the  historical  and  scientific  importance2

with many irrigation canals, six northern coastal lagoons of Lake Qarun, it attracts attention of many authors to
opening to the Mediterranean (Maruit, Edku, Burollus, study its unique ecosystem. Since studies on fisheries
Manzalah, Port Fouad and Bardawil) and two opening to biology of Lake Qarun fish are scare, the present study
the Suez Canal (Timsah and Bitter Lakes), with two closed was  designed to investigate if the serious condition of
lakes (Qarun and Wadi Al-Raiyan) and the great reservoir the lake affect on some  biological  parameters  of  the
behind the Aswan's High Dam (Lake Nasser). The salt most common fish, Tilapia zillii (Gerv. 1848) and Solea
water fisheries in Egypt comprised Bardawil Lagoon, Port vulgaris (Quensel, 1806), in addition to study some
Fouad Lagoon, Timsah, Bitter Lakes and Lake Qarun [1]. fisheries characters as fishing gears and species

Lake Qarun is brackish water lake which was composition  in  Lake  Qarun,  Egypt. 
originated from a fresh water lake called Mories. It is a
closed system seed as a reservoir for agriculture drainage MATERIALS AND METHODS
water of  Fayoum Province. Extensive evaporation of
water from such ecosystem increases concentration of Area of the Study: Lake Qarun is a unique inland lake
salts, heavy metals, pesticides and other pollutants. occupies the lowest part of El-Fayoum depression about
Consequently, this changes the quality of water and 83 Km south west of Cairo (longitudes 30° 24` & 30° 49` E
affects the biology of this lake [2]. and latitude 29° 29` & 29° 34` N).The area of the lake is

Fisheries studies play a key role in the local economy about 235 Km  and has roughly an elongated rectangular
and a sustainable fishing management is strongly shape boarded from its northern side by the desert and by
recommended  in  order  to  minimize  the  environmental cultivated land on its southern and south east sides. It is

resources for the future [3]. A little is known about
'
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Fig. 1: Fishing boats in Lake Qarun

relatively shallow with a mean depth of 4.2 m and the Cast net (El-Torraha) is a circular throwing. Full
western area relatively deeper than the eastern part with
a maximum depth of 8.8 m [9, 10]. 

Fishing  Boats: Fishing  boats  operated in Lake Qarun
are mostly non-motorized woody with two paddles boats
and sail or not. They are ranged from 4.5 to 6.0 meter in
length (Fig. 1). The number of fishermen per boat is
mostly two or three and it is rarely one.

Fishing Gears and Methods: The main fishing gears in
Lake Qarun were locally named as Ghazl Moussa. Also,
there is another gear namely El-Bouss (Ghazl El-Bory),
Ghazl El-Gambary and El-Torraha. Design characteristics
of Ghazl Moussa (trammel nets-three layers) used in Lake
Qarun was shown in Table 1. This net was thrown from
sunset  and hauling in sunrise in the next day. All types
of the abundant fish are caught by this net.

El-Bouss net consists of two parts, a vertical portion
and a horizontal portion. A fully description of this net
was recorded by Shalloof [11]. This type of net used
mainly to catch mullet species.

Ghazl El-Gambary (shrimp net) is a very fine net of
one layer multifilament of stretched mesh 1-2 cm only.
Fishing with this net is usually carried out at night time
and caches mainly shrimp.

Table 1: Design characteristics of trammel nets (Ghazl Moussa) used in
Lake Qarun

Specification Characteristics

Mesh size of the inner layer (cm) (Stretched measure) 4-5
Mesh size of the outer layer (cm) (Stretched measure) 16.4-17
Numbers of unit used 20-30
Number of floats(cm) in unit 300
Distance between two floats(cm) 75-100
Weighs of sinkers(Kg) in unit 20-30
Distance between two sinkers(cm) 10-15
Height of each unit(cm) 200
Type of filament Nylon monofilament
Yarn diameter(mm) 13

description of acting of this gear was recorded by Shawky
[12]. This gear catches mainly Tilapia species.

 In the laboratory, fish were weight, measured and
their sex was determined. Scales of T. zillii were examined
using a measuring scale projector "LEITZ Tp 300"
connected  to  digital  micrometer  spindle  and the age
was determined by counting the number of completely
developed annual ring. Sagittal otoliths of Solea were
removed,  cleaned and dry-stored for later determination
of age. Age was determined using reflected light and
viewed  with  binocular microscope. Relation between
both  scale  radius  and Otolith length with total fish
length was done using linear regression analysis. 
 The data of length-weight relationship have been
analyzed using the formula W= a L  [14], where W= fishb

weight in gram, L= fish length in cm, a & b are constants
whose values were estimated by least square regression
analysis.

The coefficient of condition (K) was calculated from
the equation K= 100× W / L , where W= total weight in3

grams, L= total length in cm.

Statistical Analysis: Correlation coefficient(r) of the
obtained biological data was computed using the
computer programmed Microsoft Excel, ver., 2003

RESULTS

Species Composition: The collected sample refer to about
15-20 Kg per boat per day (Catch Per Unit Effort-CPUE).
In the present study, catch composition during summer
(2007) in Lake Qarun include Solea species (more than
50%) and T. zillii (more than 40%) and others(Mugil spp.,
Atherina spp ; Sea bream, etc.) (Fig. 2A).

During winter (2008) Solea constituting about 35% ,
T. zillii (32%), mullets (15%), O.aureus (7%), O.niloticus
(6%) and others (5%) (Fig. 2 B).
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During winter season, Tilapia (Cichlidae) were Length-scale and Length-Otolis Relationship: A linear
represented by  Tilapia zillii (71%) Oreochromis relation and high correlation has existed between total
niloticus (14%) and Oreochromis aureus (15%) (Fig. 3), length and total scale radius of T. zillii, Fig. (11-A) and
but Sarotherodon galilaeus not recorded during this total otolis length of Solea, Fig. (11-B), where r = 0.8367
investigation. and 0.9078 for the previous species, respectively.

Length  Frequency  Distribution:  Size  composition  of otolis relationship of Solea species was according to  the
T. zillii during summer and winter was evident in Fig. 4 A following  equation:  L=  2.9206  +  8.4874  OL(OL = Otolis
and B. It can be seen that, the mode was slightly shifted length). 
to the left side during summer season. 

Size structure of Solea ranged from 12 to 20 cm Age Composition: Ages from year 0  to III and from 0  to
during  summer  and  10-24   cm  during winter season II for T. zillii and S. vulgaris, respectively were only
(Fig.  5). Two modes during summer was observed, the represented in the analysis (Fig.12 A &B). Age structure
first lies between  12.5-14.5 cm  and  the  second  between of T. zillii in the present study revealed that, age group II
16-18 cm. During winter one mode is only detected and was the most dominant group, since it constituted 55.9%,
shifted to the left side and lies between 12-17 cm. whereas, age group O is the least frequent one (8.5%) as

Length-Weight Relationship and Condition Factor: group I is the most abundant groups of Solea species,
Length-weight relationship of T. zillii and S. vulgaris was representing 78.43% (Fig. 12-B).
computed for specimens measured 7-15 and 10-24 cm in Regarding to the seasonal variation in the age
total  length  for the previous species, respectively. A composition of T. zillii, (Fig 13-A &B), it was clear that,
high degree of correlation among both measures was age group O was slightly higher during summer than
existed. The regression coefficient "b" exhibit allometric winter season (10.34 and 6.67%, respectively) and age
growth(less than 3) since the value of exponent "b" of group II is the most abundant groups during both
pooled data was found to be 2.69 and 2.29 for the seasons.
previous species, respectively (Fig. 6 and 8). Values of Age group O of S.vulgaris was more represented
exponent "b" of both species were higher during summer during winter than summer season (22.73 and 6.9%,
than  winter  season  for  both  species  as evident from respectively) as shown in Figs.14-A &B. indicating
Fig. 7 and 9. beginning of appearance of recruits.

The mean values of condition factor (K± SD) (pooled
data) revealed that, condition of T. zillii was better than DISCUSSION
Solea, 2.01±0.28 and 0.96±0.18, respectively. Regarding
the difference in the mean condition in both seasons, it The main fishing gear in Lake Qarun was locally named
was observed that, the highest condition of the two as Ghazl Moussa (trammel nets) and it has a mesh size of
species was recorded in summer than winter season 4-5 cm stretched measure. These results are in accordance
(Table 2). with Ferretti and Froglia, [14].They recorded 41.6 mm mesh

In addition to the recorded bad condition of Solea size of common sole in Adriatic. The collected sample
species, observation by naked eye revealed abnormality refers to about 15-20 Kg per boat per day (Catch Per Unit
in  the shape (especially color of the skin) as shown in Effort-CPUE). [15] reported that, the average total fish
Fig. 10. production in Lake Qarun is about 1300 tons in 170-180

Table 2: Condition factor (K ± SD) of T. zillii and Solea species during

different seasons in Lake Qarun,Egypt

Season T. zillii Solea species

Summer 2.13 (±0.26) 1.06 (±0.19)

Winter 1.85 (±0.41) 0.89 (±0.17)

Pooled data 2.01 (±0.28) 0.96 (±0.18)

From  the  previous  figure, it was shown that, Length-

+  +    +
+ 

shown in (Fig. 12-A). Analysis of data revealed that age

days per year and the number of working fishing boats in
the lake is about 550 boats.During the present study,
catch composition in Lake Qarun composed of Solea
species, Tilapia zillii, mullets, O.aureus, O.niloticus and
others. In the same times, [10] reported that the catch in
Lake Qarun is composed of tilapians (mostly T. zillii);
Soles, mullets, in addition to the small shrimp. While, [5]
reported that T. zillii was the only species that acclimated
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Fig. 2: Species composition of different species from Lake Qarun during summer (A) and winter (B) season in 

Lake Qarun 
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Fig. 3: Species composition of different cichlid species during winter season in Lake Qarun 
 

A

0

10

20

30

40

50

0 5 10 15 20

Total length(cm)

Pe
rc

en
ta

ge

 B

0

10

20

30

40

0 5 10 15

Total length

P
er

ce
nt

ag
e

 

 
Fig. 4: Length frequency distribution of T. zillii during summer (A) and winter (B) seasons in Lake Qarun 
 

 
Fig. 5: Length frequency distribution of Solea during summer (A) and winter (B) in Lake  Qarun 
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Fig. 6: Length-weight relation of T. zillii (pooled data) in Lake Qarun 
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Fig. 7: Length- weight relation of T.zillii during summer (A) and winter (B) seasons in Lake Qarun 
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Fig. 8: Length- weight relation of Solea species (pooled data) in Lake Qarun 
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Fig. 9: Length- weight relation of Solea species during summer (A) and winter (B) seasons in Lake Qarun 

 
Fig. 10: Dark discoloration observed in the skin of Solea species during the present study 
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Fig. 11: Length-scale of T.zillii(A) and Length-otolis relationship of Solea species(B)  in Lake Qarun 
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Fig. 12: Age composition of T.zillii(A) and S. vulgaris(B) (pooled data) in Lake Qarun 
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Fig. 13: Age composition of T.zillii during summer (A) and winter (B) season in Lake Qarun 
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Fig. 14: Age composition of S. vulgaris during summer (A) and winter (B) in Lake Qarun 
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to the salinity increase in Lake Qarun and it is now the than recorded in other studies on Lake Qarun and other
dominant  fish  in  the  lake  and  constitutes  the major localities, whereas b= 2.8608 [ 26] in Abu-Kir Bay, Egypt;
part of the commercial catch. However,   [16]   recorded b = 2.949 in Red Sea, Egypt [27]; b= 2.9490 in Lake Qarun
that, the maximum salinity tolerance of T. zillii is between [25], b= 3.236 in Adriatic Sea [28] and b= 3.386 in the Bay
60-70 sea water (S = 23.4-27.3‰). of Izmir, Turkey [29]. This may reflect the impact of
 In   the   present  study,  catch  composition  of pollution of the lake causing stress load on fish. However,
Solea species during summer and winter seasons were [13] stated that the largest ratio of K, the better is the
more than 50 and 35%, respectively. However, [17] condition of fish. In the present investigation, the value
indicated that, S. vulgaris spawned and propagated of exponent "b" was found to be 2.69 and 2.29 for T. zillii
successfully in Lake Qarun and it makes up about 36 % of and Solea, respectively, i.e. exponent "b" of T. zillii was
the total catch of the lake. While, [18] stated that, soles higher   than  of  S.  vulgaris  and  it  was  also  noted
suffered  high mortalities from low  temperatures and, that, T. zillii has  better  condition  than Solea. [30]
since soles appear to be particularly sensitive to low divided  catch  from  Lake  Qarun  into bottom fauna
temperatures there might be a direct relationship between which  is  represented by S.vulgaris and pelagic fish
the winter catches of soles and the sea temperatures. The which represented by T. zillii. The destruction of aquatic
mode  of length structure of T. zillii was slightly shifted environmental pollution starts with the bottom fauna and
to  the left side during summer as a result of interference then with the pelagic ones. This means that, bottom fauna
of new recruitments into the fisheries grounds. The are more affected than the pelagic ones as recorded by
spawning season of T. zillii in Haebaru Reservoir was Saleh and El-Karachily [31]. The concentrations of heavy
estimated to be from April to August, with a peak in April metals in Lake Qarun indicated that Solea sp. seemed to
and  May  [19]. Regarding to the size composition of be more contaminated than Tilapia sp. which attributed to
Solea in the present study, one mode is only detected their feeding behaviors [32]. Moreover, [33] reported that,
during winter and shifted to the left side and lies between the concentrations of trace metals in fish sample from
12-17 cm as a result of interference of new recruitments Lake Qarun indicate that Solea sp. seemed to be more
into the fisheries grounds, also, age group O of Solea sp. contaminated than other fish species followed by Mugil
was more represented during winter than summer season sp. and Tilapia sp.The condition factor (K) value of T.
(22.73 and 6.9%, respectively), indicating beginning of zillii in Umhfein Lake (Libya) about 2.195 [34] and 4.3 in
appearance of recruits. In this respect, [20] reported that Imo State, Nigeria [35] .These differences may be due to
spawning of S. aegyptiaca in Abu-Kir Bay occurs in different ecological condition of these lakes. Regarding
winter  (December-February). In the Mediterranean Sea, the seasonal difference in the mean condition, it was
the reproduction of common sole occurs from December observed that, the highest condition of the studied two
to May and the length at maturity is 25 cm [21]. species was recorded during summer season. This may be

The length-weight relationship is one of the due to the state of gonads or feeding behavior during
fundamental parameters in the field of fishery these seasons. Recorded ages in the present study not
management. The regression coefficient "b" exhibit exceed than three years for T. zillii and only maximum two
allometric growth (less than 3) since the value of exponent years for Solea species. Maximum ages of females and
"b"  of  pooled  data  was  found  to  be 2.69 and 2.29 for males T. zillii in Okinawa-jima Island were 7 and 6 years,
T. zillii and S. vulgaris, respectively. This means that the respectively [19] and 5 years in Lake Edku[23 ] .Maximum
studied fish grows lighter as it become longer and reflect ages for S. vulgaris in Abu-Kir region, Egypt were four
the eutrophication and pollution of Lake Qarun. The years as recorded by Ezzat et al. [26], six years in
regression co-efficient for isometric growth"3" and values Adriatico  [36].  Disappearance  of  older  age groups in
greater or lesser than "3" indicate allometric growth [22]. the present study may be duo to serious ecological
In the present study, the value of exponent "b" was found condition of Lake Qarun especially contamination with
to be 2.69 for T. zillii. Our results are in accordance with heavy  metals and pesticides as recorded by Authman
those recorded by Abd-Allah and Talaat [23] in Edku and Abbas [37]. Also, these authors detected lesions
Lake, since exponent "b" of T. zillii was 2.69 too, whereas indicating deformations in T. zillii and Mugil cephalus in
b= 3.088 in Wadi El-Raiyan Lakes [24], b = 2.984 in Lake Lake Qarun and they clarify the role of water pollution on
Qarun [25] .The difference in these values may be due to the efficiency of fish. 
the difference in ecological condition of these lakes. The In conclusion, a decline in values of "b" and
value of exponent "b" of dependence length upon weight disappearance of older age groups of both studied
of Solea in the present study equal 2.29.This value smaller species referred to drastic condition of Lake Qarun. So,
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Lake Qarun needs to coordinate different effort to protect 11. Shalloof, K.A. Sh., 2006. Effect of different habitats
it from these serious conditions which threaten this
environmental system. J. Egyptian German Soc. Zool., 49, 107-122.
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